Background and introduction
Morbid obesity is defined as a body mass index (BMI) greater than 40 kg/m 2 . 1 The use of surgery is but one approach to the management of this problem. Other common ones are behavioural approaches, diet, and exercise. In some cases, pharmacological treatments are used to support weight reduction. In the United States, there has been a huge rise in bariatric surgery from about 16 000 in the early 1990s to about 103 000 in 2003. 2 In 1998 the estimated prevalence of morbid obesity in England was 0.6% of men and 1.9% of women. This equates to around 2500 people in an average primary care trust. In England, the National Institute for Clinical Excellence (NICE) assesses the evidence on best treatment and practice and publishes regular guidance which is used widely in the National Health Service (NHS). 3 In July 2002, the National Institute for Clinical Excellence (NICE) published guidance on the use of surgery to aid weight reduction for people with morbid obesity. 4 In addition to those with a BMI of over 40 kg/m 2 , the NICE guidance applied to those with a BMI of between 35 and 40 kg/m 2 in the presence of significant comorbid conditions that could be improved by weight loss. The report summarised the criteria for surgery for morbid obesity. These are shown in Box 1:
The guidance also suggested that surgery for obesity is underutilised and the NHS in England was given exemption from the usual 3 months period to implement this guidance, recognising the existing relative underprovision of services. 5 In January 2003, the Cochrane Library published a substantive amendment to the previous systematic review which it had published, but again this review concluded that in carefully selected patients, surgery for morbid obesity is effective. 6 Two main types of procedures are carried outFmalabsorptive and restrictive. Malabsorptive surgery aims to reduce the body's capacity to absorb nutrients by bypassing parts of the gastrointestinal system. Procedures in this category include jejunoileal bypass, gastric bypass and biliopancreatic diversion. Restrictive procedures aim to reduce the size of the stomach and include gastroplasty or gastric banding. The average estimated costs of each procedure and care is in the order of d4500-d5300.
The NICE guidance concluded that surgery for people with morbid obesity results in significant weight reduction lasting for at least 8 y. It did not, however, reach a conclusion on the respective merits, risks and costs of the different procedures.
The NICE guidance recommended a set of standards for hospitals providing surgery for morbid obesity, recommending that the care should be centred around multidisciplinary teams. In practice, this means that this type of surgery can be expected to be concentrated in a small number of specialist centres.
This study was undertaken to provide a baseline for planning services for those with serious obesity in two northern regions in England. Prevalence data on obesity in England are scant. However, data are available from the Health Survey for England. The prevalence of obesity (BMI430) in England is 16.5%, whereas in the North East it is 19.3% and in Yorkshire and the Humber 17.3%. 7 There are no routine data on the prevalence of morbid obesity. Surgical interventions are inevitably only going to have a limited role to play in population strategies to deal with obesity. Nonetheless, there is a strong evidence base to this intervention in carefully selected patients.
Methods
Data were reviewed from the hospital episode statistics (HES) database held by each English Public Health Observatory. In England, data from all NHS hospital in-patient admissions are collected and collated. All hospitals return data on hospital episodes (in-patients and day cases, but not outpatients) to the NHS-wide clearing service. Work is then undertaken to 'clean' the data under rigid quality control procedures. As these are identifiable records for each individual, repeat admissions can be identified.
Data from private providers are not currently recorded in the HES system. The private sector is very small in the UK, particularly in the North East and Yorkshire and the Humber which are more deprived than Southern England. However, the private sector particularly focuses on elective surgery so there may be some under-recording of operations.
Data are then made available to Public Health Observatories in two forms: an extract of data, and an on-line version. This study was undertaken using the extract, which has the advantage of more speedy analysis. Data were examined for the whole of the North East and the Yorkshire and Humber Regions of EnglandFa total population of 7.6 million. This database contains 28. 5 A file of anonymised data was extracted from the North East Public Health Observatory's HES database, using SQL and analysed with Microsoft Excel.
The link between material deprivation and health has been studied in depth over the years. In 1998, Sir Donald Acheson, a former Chief Medical Officer for England was commissioned by the UK Government to review previous policies on health inequalities and to produce recommendations to reduce them. This report reaffirmed the widespread differences in health in England and confirmed the link between material deprivation and health. 10 There are many ways in which deprivation is measured in the United Kingdom. One of the more recent developments has been the Index of Multiple Deprivation (the IMD score) published by the UK Government. 11 The 2000 IMD score used 33
variables from a range of sources, and presents deprivation in six domains (income, employment, health and disability, education, housing and access to services). We examined the data to determine whether there was any relationship between where people lived (the IMD score of their home address) and their chances of being admitted for surgery. All records were coded for their IMD rank of the electoral ward (a local government administrative area) of the residential address. There are 8414 electoral wards in England. Within our data set the IMD ranks varied between 2 and 7500 (where 1 ¼ most deprived and 8414 ¼ least deprived). Quintiles were assigned to each record. 
Results
Over the study period, 2528 patients were admitted to hospital with a diagnostic code which included obesity (E66.8, E66.9). Of these, 865 (34.2%) were male, 1660 (65.7%) were female, and three did not have their sex recorded.
A total of 309 records were identified which included the operation codes defined for obesity surgery. Of these, 36 cases included a diagnosis of malignancy; a further 15 cases were removed where the diagnosis clearly did not relate to obesity (eg duodenal ulcer, intestinal obstruction, pyloric stenosis). This left a total of 258 records that were examined. The mean age of patients undergoing surgery was 39.9 y (s.d. 8.61) with an age range of 19-72 y, one record had no age recorded. Of these, 217 (84.1%) were women, their average age was 39.6 y (s.d. 8.41). The remaining 41 (15.9%) were men. Their ages ranged from 27 to 65 y and their mean age was 41.8 y (s.d. 9.47). The male-to-female ratio differed significantly when compared to the prevalence of obesity by sex as published by the Health Survey for England (Po0.05). 7 Partitioning of the stomach was carried out most frequently (247 operations) as opposed to gastroenterostomy which was only carried out on 11 occasions. In all, 13 hospitals were identified as undertaking surgery for obesity on residents of the two regions. Only three operations had been carried out outside the region. As a result of frequent mergers of hospitals, interpretation of these data are difficult. One hospital had undertaken 55.4% of all operations in the two regions over the study period.
The rates of access to this surgery differed over six-fold between the two regions: 1.4 operations per year per million population in the North East and 7.9 operations per year per million population in Yorkshire and the Humber. For the PCTs, surgery rates ranged from zero (the case in eight of the 50 PCTs) to 24.0 operations per million population per year. The PCTs with the highest rates of surgery were those closest to the large providers of service.
Complications and other conditions
Other data fields were examined. A number of other conditions were recorded and included in any one of the seven data fields. As the diagnostic codes were not repeated in any one record, these figures relate to single patients. The commonest were: cholelithiasis 25 (9.7%), primary hypertension 20 (7.7%), arthritis 13 (5.0%) and asthma 12 (4.7%). 
Growth of operations

Relationship to deprivation
There is a clear association of admission for surgery for obesity with the deprivation quintile. More patients living in the electoral wards in the most deprived IMD quintiles were found to be undergoing surgery for obesity than patients in the least-deprived quintiles. However, it should be noted that the distribution of quintiles in the two regions is not equal and that both are skewed towards the more deprived end of the range. More work is needed to understand this relationship. Box 3 shows the distribution of patients in each quintile.
This distribution was compared with the distribution of electoral wards in each quintile in the two regions, and the difference was found to be statistically significant (w 2 ¼ 17.0, 4 d.f., Po0.01).
Discussion
Only a small number of surgical operations were carried out in the two regions of North East and Yorkshire and the Humber over the period of the study. The number of procedures has increased steadily over the study period, but the overall numbers remain low. Specific guidance from NICE was only published after the end of the study period in July 2002.
There is a strong predominance of women undergoing surgery, and this is greater than that would be expected from the proportion of women in the population who are known to be obese from the Health Survey for England. 7 There is a clear preference for one type of surgery (partitioning of stomach). There is an excess of patients from deprived electoral wards in the two regions. The reasons for this are unclear and could be either related to the prevalence of obesity in the more disadvantaged areas or a preference for surgery as opposed to other approaches in those areas. Another explanation could be the effect of the private sector in this field. HES does not include data from the private sector and this is a potential weakness in understanding the access by patients to secondary care. However, public health observatories are in negotiation with the private sector to obtain these data in the future. Within the two regions there were several providers undertaking this type of surgery, with some centres undertaking very small numbers. The NICE guidance suggests that around 40 centres are required nationally. On a population basis, this would lead to around six in the two regions in this study.
Population access is also very variable. It seems likely that the availability of a local service is a strong predictor of this service being used by the population. Use of surgery to aid weight reduction JR Wilkinson et al
Conclusions
This study would confirm that the availability of surgery of this nature is highly variable. Furthermore, the access to the surgery by PCTs is very variable. It would seem that those who could benefit from this type of intervention may not be obtaining it. This may be due to the relative under provision of this service from hospitals or the unwillingness of primary care trusts to fund it. There is enormous variation between the levels of activity occurring. It would seem that a specialised service of this nature could be more effectively organised, ensuring that a service is available and that there is sufficient capacity to deal with the likely to needs.
